The area contributing recharge to Barton Springs is undergoing rapid growth, accompanied by increased generation of wastewater. This study found that nitrate, a major component of wastewater and a nutrient that can degrade water quality, has increased in Barton Springs and the creeks that provide its recharge. 
The Barton Springs Salamander (Eurycea sosorum) is one of many aquatic species that requires dissolved oxygen to survive. (Photograph courtesy of Lisa O'Donnell, City of Austin.)
Nutrients and Nitrate
Nutrients are those elements that are important to plant growth and survival and include nitrogen, phosphorus, and potassium. In water, these elements usually take the form of the ions nitrate, phosphate, and potassium. Of these, nitrate is the most soluble and phosphate is the least. Excessive concentrations of nutrients in waterways can cause algal blooms. As the algae die and decompose, dissolved oxygen in the water is consumed, which may cause other organisms, including fish, to die. Nutrients in water have many sources. Natural sources include soils, plant decomposition, animal waste, and rain. Human-related sources include fertilizers, sewage, wastewater, and vehicle exhaust. 
Nitrate concentrations in Barton Springs
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Barton Springs Barton Springs 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 2 0 0 6 2 0 0 8 2 0 1 0 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 Isotopes of nitrogen and oxygen in nitrate were measured in water samples collected from Barton Springs at station 08155500 and the five streams recharging the aquifer during November 2008-March 2010. During November 2008-September 2009 (the dry period), only Barton Creek flowed continuously. Nitrate in water samples from station 08155240 Barton Creek at Lost Creek Blvd. near Austin, Tex., during the dry period had an isotopic signature very similar to that for wastewater effluent, indicating a contribution of biogenic nitrate that has undergone some denitrification ( fig. 3) Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the U.S. Government. 
What Does the Future Hold?
Population over the Barton Springs contributing and recharge zones is projected to double between 2010 and 2035, with most of this growth projected to occur in the Barton and Onion Creek watersheds (Capital Area Metropolitan Planning Organization, 2010) . Projected population increases are prompting plans for direct discharge of treated wastewater into contributing zone streams. Currently (November 2010) there are no direct discharges of treated wastewater into the recharging creeks, but one wastewater discharge permit has been issued for the Bear Creek watershed. Small streams in Central Texas receiving wastewater effluent have been demonstrated to have elevated nutrient concentrations and to be eutrophic (Mabe, 2007) . 
